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Using the Corps of Engineers' screening criteria for the initial
review of spillway adequacy, it has been determined that the dam
would be overtopped by all storms exceeding 29 percent of the
Probable Maximum Flood (PMF) with the flashboards in place and 30
percent without them in place. Dam overtopping, the resulting in-
stability of the overflow spillway and hence, dam breaching would
cause water surface levels downstream to reach depths which would
pose significant danger to residents. Therefore, the spillway is
adjudged to be seriously inadequate and the dam is assessed as un-
safe, nonemergency.

The classification "unsafe" applied to a dam because of a serious-
ly inadequate spillway is not meant to connote the same degree of
emergency as would be associated with an "unsafe" classification
applied for a structural deficiency. It does mean that there ap-
pears to be a serious deficiency in spillway capacity and if a se-
vere storm were to occur, overtopping and failure of the dam could
ake place, significantly increasing the hazard to life downstream
)f the dam.
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P REFACE

This report is prepared under guidance contained in the Recommend-
ed Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. Copies of these guidelines may be obtained from the Of-
fice of Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation and analyses in-
volving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion team. In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure
and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of
the structure.

It is important to note that the condition of a dam depends on nu-
merous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only
through frequent inspections can unsafe conditions be detected and
only through continued care and maintenance can these conditions
be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrolog-
ic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably pos-
sible storm runoff), or fractions thereof. Because of the magni-
tude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as neces-
sarily posing a highly inadequate condition. The test flood pro-
vides a measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition
and the downstream damage potential. /c'-iJ'r
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Otsego Lake Dam

State Located: New York

County: Otsego

Watershed: Susquehanna River Basin

Watercourse: Susquehanna River

Date of Inspection: April 9, 1981

ASSESSMENT

Examination of available documents and a visual inspection of the
dam did not reveal conditions which constitute an immediate hazard
to human life or property. However, the dam has some deficiencies
that need to be evaluated and remedied.

Using the Corps of Engineers' screening criteria for the initial
review of spillway adequacy, it has been determined that the dam
would be overtopped by all storms exceeding 29 percent of the
Probable Maximum Flood (PMF) with the flashboards in place and 30
percent without them in place. Dam overtopping, the resulting in-
stability of the overflow spillway and hence, dam breaching would
cause water surface levels downstream to reach depths which would
pose significant danger to residents. Therefore, the spillway is
adjudged to be seriously inadequate and the dam is assessed as un-
safe, nonemergency.

The classification "unsafe" applied to a dam because of a serious-
ly inadequate spillway is not meant to connote the same degree of
emergency as would be associated with an "unsafe" classification
applied for a structural deficiency. It does mean that there ap-
pears to be a serious deficiency in spillway capacity and if a se-
vere storm were to occur, overtopping and failure of the dam could
take place, significantly increasing the hazard to life downstream
of the dam.

It is recommended that the following additional investigations be
performed by a registered professional engineer engaged by the
owner:

1. Conduct a detailed hydrologic and hydraulic analysis to more
accurately determine the site specific characteristics of the

watershed.



2. Systematically investigate the seepage behind the left abut-
ment wall and monitor it on a continuing basis, especially
during periods of high flow. If the rate and extent of the
seepage progressively increase, assess the causes of the seep-
age and recommend remedial measures.

3. Evaluate existing structural conditions based upon inspection
of the dam sections and abutment structures with the reservoir
drawn down.

4I. Evaluate the structure including the interior of the dam to
determine the condition of the underside of the old section
and the joint between the two sections.

5. Evaluate the presence and magnitude of the uplift due to the
theoretical forces acting on the base during operation with
the flashboards in place and the assumed maximum flow.

6. Perform dam stability analyses based on actual existing condi-
tions and if necessary, make recommendations to improve the
stability of the dam.

It is recommended that within 3 months of the final approval date
of this report, all of the additional investigations should be
initiated and within 18 months, appropriate remedial measures
should be completed. In the interim, a plan for providing around-
the-clock surveillance of the dam during periods of unusually
heavy precipitation should be developed and implemented.

The following remedial measures should be completed within 12
months to correct existing deficiencies:

1. Replace the existing steel H-beam posts having the buckled
webs with new sections having reinforced webs and flanges or
with a more "icompact"l H-beam post.

2. The bent steel channel braces should be replaced and all chan-
nel braces should be reinforced by welding a like, or similar
channel (legs welded to legs) to make up a "box", thereby in-
creasing its resistance to bending and torsion.

3. All spalled areas or minor cracks in concrete should be re-
pointed with a nonshrink epoxy cement.

4. Repair or replace:

a. the concrete grouted rock slope protection at the toe of
the right abutment wall which has experienced some minor
erosion.

b. the rock slope protection which is in a deteriorated con-
dition elsewhere on the right downstream slope within the
stilling basin.



5. Develop and implement a flood warning and emergency evacuation
plan to alert the downstream residents in the event conditions
occur which could result in failure of the dam.

6. A program for regular maintenance should be developed and im-
plemented.

Submitted by: FLAHERTY GIA RA ASSOCIATE .C.

irman of-the BoardJ ew York License No. 58508

Approved by: t ol. W. M. Smith,/ rf
V New York District Engineer

Date: f76P 197
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NATIONAL DAM SAFETY PROGRAM
PHASE I INSPECTION REPORT

OTSEGO LAKE DAM
INVENTORY NO. NY 361
D.E.C. NO. 144A-918

SUSQUEHANNA RIVER BASIN
OTSEGO COUNTY, NEW YORK

SECTION 1 - PROJECT INFORMATION

1.*1 GENERAL

a. Authority

The Phase I Inspection reported herein was authorized by
the Department of the Army, New York District, Corps of
Engineers, to fulfill the requirements of the National
Dam Inspection Act, Public Law 92-367. Flaherty Giavara
Associates, P.C. has been retained by the New York Dis-
trict to inspect and report on selected dams in the State
of New York. Authorization and notice to proceed was is-
sued to Flaherty Giavara Associates, P.C. under a letter
of December 214, 1980 from W. M. Smith Jr., Colonel, Corps
of Engineers. Contract No. DACW 51-81-C-0006 has been
assigned by the Corps of Engineers for this work.

b. Purpose

Evaluation of the existing conditions of the subject dam
to identify deficiencies and hazardous conditions, deter-
mine if they constitute hazards to life and property and
recommend remedial measures where necessary.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Otsego Lake Dam is a concrete buttress structure con-
sisting of an overflow spillway weir with flashboards and
an apron, and spans the entire width of the outlet chan-
nel. The original dam was a concrete gravity structure
which was rehabilitated in' 1955 with concrete counter-
forts, a reinforcement to t'*,e spillway, steel H-beam sec-
tions braced with channels (for flashboards), pile sup-
ports and a timber plank walkway across the overflow
spillway. The new structural steel sections were embed-
ded into the new concrete. A plan and sections showing
these modifications are included in Appendix G. Concrete
abutment or retaining walls extend upstream at both ends
of the overflow spillway and tie into the abutments of a
highway bridge located approximately 50 feet from the
dam. The overall length of the dam is approximately 70



feet and the height is 11 feet. A stilling basin equal
to the width of the overflow spillway, extends 200+ feet
downstream of the danm. The discharge channel is lined
with boulders and cobbles and narrows downstream of the
dam. The side slopes on the left side of the discharge
channel are approximately 3 to 4I horizontal to 1 vertical
near the bottom and steepen to approximately 1.5 to 2.5
horizontal to 1 vertical for an approximate height of 9
feet. A flat paved parking area exists above the right
slope of the discharge channel. The left slope is grass
and tree-covered and the right slope is covered with rock
slope protection and miscellaneous concrete rubble. The
rock slope protection behind and immediately downstream
of the right abutment is grouted with concrete.

b. Location

The Otsego Lake Dam is located off Mill Street within the
Village of Cooperstown in the Towns of Otsego and Middle-
field, New York. The dam is located at latitude north
4I20 -4I1.6' and longitude west 7140-.55.3' on the U.S. Geo-
logical Survey 7.5 minute series topographic map "Coo-
perstown, New York". The Location Map on page i in-
dicates where the dam is situated.

c. Size Classification

The maximum height of the dam is 11 feet and the maximum
storage capacity is 39,800 acre-feet at the top of dam.
Therefore, Otsego Lake Dam is classified as an "Interme-
diate" dam as defined by the Recommended Guidelines for
Safety Inspection of Dams.

d. Hazard Classification

There are three roads, approximately 2 buildings, two
railroad crossings and a sewage treatment plant within
the dam failure flood hazard area. Therefore, the dam is
in the "High" hazard category as defined by the Recommen-
ded Guidelines for Safety Inspection of Dams.

e. Ownership

The dam is owned by the Village of Cooperstown. The ad-
dress and telephone number are as follows:

Owner

Contact: Mr. Edward M. Gaynor
Director of Public Works
Village of Cooperstown
22 Main Street
Cooperstown, New York 13326

2



Telephone: (607) 547-2411

f. Purpose

Originally, the dam was constructed to provide hydropower
for milling purposes. This power source was later used
to operate water pumps for the Village Water Works.
Sometime thereafter, the sluiceway used for the power
generation was filled in (see the Location Map on page
i). Presently, the purposes of this dam are to maintain
the water level of Otsego Lake for recreational use, to
regulate the stream flow of the Susquehanna River and to
provide a water supply for the Village of Cooperstown.

g. Design and Construction History

The original date of construction is not known; however,
according to a report dated March 17, 1913 which is in-
cluded in Appendix E, it was sometime prior to 1910 when
the dam was repaired.

The only other post construction modifications noted were
the reconstruction of the spillway and the installation
of the flashboards and walkway in 1955 and the raising of
of the height of the spillway abutments in 1964 or 1965.

h. Normal Operating Procedure

The only regular operating procedure for this dam in-
cludes the insertion or removal of the flashboards to
regulate the level of Otsego Lake as well as the Susque-
hanna River. The normal water level in the lake is main-
tained by the crest elevation of the overflow spillway
weir at approximately 1190.0 (NGVD).

1.3 PERTINENT DATA

a. Drainage Area (Square Miles) 75.00

b. Discharge at Dam Site (CFS)

- Top of Dam
without flashboards 1428
with flabhboards 758

- Top of Flashboards
without flashboards 348
with flashboards 9

- Crest of Overflow Spillway

3I



c. Elevations (NGVD - estimated)

- Top of Dam 1194.2
- Top of Flashboards 1191.6
- Low Flow Notch 1191.1
- Crest of Overflow Spillway 1190.0

d. Reservoir Surface Area (Acres)

- Top of Dam 4,272
- Top of Flashboards 4,158
- Crest of Overflow Spillway 4,088

e. Storage (Acre-Feet)

- Top of Dam 39,800
- Top of Flashboards 27,400
- Crest of Overflow Spillway 20,440

f. Dam

- Type: Concrete buttress with
concrete abutments and
wingwalls

- Length (Feet) 69.5
- Upstream Slope (H:V) vertical
- Downstream Slope (H:V)
- Crest Width (Feet) 2.0

g. Overflow Spillway

- Type: Concrete spillway with
timber plank walkway

- Length (Feet) 67.5
- Width (Feet) 12
- Side Slopes (H:V) vertical
- Channel Bottom Slopes (Feet/Foot)

- Control: Adjustable flashboards

h. Reservoir Drain

No reservoir drain is known to exist.

14



SECTION 2 - ENGINEERING DATA

2.1 GEOTECHNICAL DATA

a. Geology

The Otsego Lake Dam is located at the headwaters of the
Susquehanna River, approximately one half mile south of
Otsego Lake, in the Village of Cooperstown, New York. It
is situated in the Allegheny Plateau physiographic prov-
ince of New York State. Local topography ranges from el-
evation 1200+ in the floodplain downstream from the dam
to elevation 1720 atop the hill northeast of the site.
The elevation of Otsego Lake is 1190+ (NGVD).

The underlying bedrock at the site is probably the Mar-
cellus Formation, belonging to the Middle Devonian Hamil-
ton group. This formation consists mostly of fine-bed-
ded, dark grey to black, silty shales. The bedding of
these deposits is quite even and laminated, splitting
readily into thin sheets upon exposure.

The bedrock is probably overlain by a deposit of glacial
till, a heterogeneous mixture of clay, silt, sand, grav-
el, and cobbles deposited beneath a glacier ice sheet,
which once covered this region. Overlying the till is
probably a deposit of lacustrine clays and/or fine-
grained fluvial channel and overbank deposits of the
present-day Susquehanna River.

b. Subsurface Conditions

There is no record of subsurface explorations at the site
of the Otsego Lake Dam.

2.2 DESIGN RECORDS

No design records were obtained for this dam.

2.3 CONSTRUCTION RECORDS

This dam was constructed sometime prior to 1910, when the dam
was repaired and it was reconstructed in 1955. A plan and
sections showing these modifications are included in Appendix
G. No other construction records were obtained.

2.4 OPERATION RECORDS

The level of Otsego Lake is recorded daily; however, no oper-
ation records were obtained for this dam.

5



2.5 EVALUATION OF DATA

The data presented herein was obtained primarily from the
files of the New York State Department of Environmental Con-
servation (DEC) and also from the Village Water Works in Coo-
perstown. This information appears to be reliable and ad-
equate for the purposes of a Phase I Inspection Report.



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

A visual inspection of the Otsego Lake Dam was conducted
on Apri-, 9, 1981. The weather was overcast and the tem-
perature was 55±0 F. At the time of the inspection, water
was flowing in the overflow spillway (See Photos No. 5
and 7).

b. Dam

The dam is generally in good condition (See Photos No. 3,
4, 5, 6 and 7). There was no visible evidence of lateral
movement, settlement, or cracking of the dam.

The following specific items were noted:

1. Seepage was noted along the earthen side of the left
abutment wall near the base of the weir, approximate-
ly 6.5 feet below the top of the wall (See Photos No.
14 and 15). Minor seepage was noted along an old ma-
sonry and concrete wall.

2. Minor undermining of the right concrete abutment wall
and of the grouted slope protection downstream of the
abutment wall was noted (See Photo No. 13).

3. A separation crack has developed between the right
abutment and the downstream retaining wall (See Photo
No. 12).

4. The rock slope protection on the right slope of the
downstream discharge channel within the stilling ba-
sin is in poor condition (See Photo No. 16). In some
places it has been eroded away or displaced.

5. Some erosion of the left slope of the downstream dis-

charge channel was observed (See Photo No. 17).

c. Overflow Spillway

The overflow spillway consists of a 67.5 foot long broad-
crested weir and stilling basin (See Photo No. 8). The
spillway has 1.6 foot high flashboards which are support-
ed by concrete counterforts and steel H-beam posts braced
with steel channel sections. The upstream flange of the
steel H-beam posts has been reinforced by welding a 3/8
inch thick steel plate to the flange (See Photo No. 10).
The upstream face and sides of the concrete counterforts
(which are exposed to flow) have been "armored" with a

7



3/8 inch thick steel plate (See Photo No. 6).

The following specific items were observed:

1. The second and third steel H-beam posts from the
right abutment are bent out of their planned vertical
alignment.

2. The webs of the second, third, and fourth steel H-
beam posts show evidence of buckling; i.e., the flan-
ges are not parallel (See Photo No. 10).

3. The channel braces for the second and third steel H-
beam posts are bent, approximately 6 inches from its
vertical -axis for the second post and 8 inches for
the third post (See Photos No. 7 and 11).

4~. The timber plank walkway is in good condition (See
Photos No. 3 and 6).

d. Downstream Channel

The natural channel downstream of the dam is in good con-
dition having a bed of of gravel, a width of 25+ feet and
a depth of 2~4 inches (See Photo No. 9).

e. Reservoir - Storage Pool Area

The reservoir area is bordered on the right by moderate
to steep slopes, approximately 15 to 20 feet high, and on
the left by very flat and gentle tree-covered slopes (See
Photo No. 2). Sloughing at the base of the right slopes
is apparently due to wave action, and a few trees have
collapsed into the water; however, there is no signifi-
cant possibility of major landslides into the storage
pool affecting the safety of the dam.

3.2 EVALUATION OF OBSERVATIONS

The visual inspection revealed several deficiencies on this
structure. The following observations were made:

a. Seepage was observed along the earthen side of the left
abutment wall.

b. The second and third steel H-beam posts from the right
abutment were bent out of their planned vertical align-
ment.

a. The webs of the second, third and fourth steel H-beam
posts showed evidence of buckling.

8



d. The steel channel braces for the second and third steel

H-beam posts were bent.

e. Minor undermining of the right concrete abutment wall and

of the slope protection downstream from this wall was

evident.

f. A separation crack was observed between the right abut-

ment and the downstream retaining wall.

g. The rock slope protection on the right slope of the down-

stream discharge channel was eroded or displaced.

h. Some erosion of the left downstream channel was noted.

i9
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SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

The normal water surface level is maintained by the flash-
boards. The only operational procedure in effect at this
time is the insertion or removal of the flashboards to
regulate the level of Otsego Lake as well as that of the
Susquehanna River.

4.2 MAINTENANCE OF DAM

There was no evidence of any routine maintenance operations
at the Otsego Lake Dam.

4.3 WARNING SYSTEM

No warnins ay3 t1 is presently in effect.

4.4 EVALUATION

Presently, only a few maintenance procedures are in effect
for this dam. Therefore, a program for regular maintenance
should be developed and implemented.

10
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SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The dam is located in the Towns of Otsego and Middlefield,
approximately one half mile downstream of Otsego Lake in the
Village of Cooperstown. Otsego Lake is at the headwaters to
the Susquehanna River, approximately twenty-two miles up-
stream of Oneonta, New York.

The watershed (shown on the Watershed Map on Page C-5 in Ap-
pendix C) consists of 48,000 acres (75.00 square miles) of
hilly uplands with typical slopes of 10 percent. Land within
the watershed is primarily agricultural with extensive open
fields.

The watercourse upon which the reservoir is located, is the
Susquehanna River, having a typical flow width of 25 feet and
a typical flow depth of 24 inches.

5.2 ANALYSIS CRITERIA

The purpose of the hydrologic/hydraulic analysis is to evalu-
ate the spillway capacity and the potential for overtopping.
The analysis of the spillway capacity of the dam and storage
of the reservoir was performed using the Corps of Engineers'
HEC-1 Computer Model - Dam Safety Version. The procedure in-
cluded determining the Probable Maximum Flood (PMF) runoff
from the watershed and routing the inflow hydrograph through
the impoundment to determine the outflow hydrograph. The
unit hydrograph was defined by the Snyder Synthetic Unit Hy-
drograph method, and the Modified Puls routing procedure was
incorporated.

The initial rainfall loss was assumed to be 1.0 inches, and
the uniform rainfall loss was assumed to be 0.1 inches per
hour. In accordance with recommended guidelines of the Corps
of Engineers, the Probable Maximum Precipitation (PMP) was
19.3 inches (24 hour duration, 200 square mile area).

The drainage area of Otsego Lake was divided up into seven
subwatershed areas for the HEC-1 DB computer model. Runoff
unit hydrographs and peak lag times were developed for each
subwatershed and combined before being routed through the
dam. Due to its large ratio of surface area to watershed
area, the impoundment was treated as a separate subwatershed
and as being impervious in the analysis. Other impervious
surfaces in the watershed were estimated from the USGS 7.5
minutes series topographic maps.

The dam is located approximately 0.5 miles downstream of Ot-
sego Lake and is connected to the lake via a 100+ foot wide
channel. Due to the effect of flow restriction, it was nec-

11
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essary to perform a backwater analysis of the channel underPMF flow conditions to determine the resulting additional

storage in the lake. The results of this analysis are in-
cluded in Appendix C.

Two analyses were conducted for both the full PMF and for
several fractional PMF conditions; one with the spillway
flashboards in place and the other without them in place.
The PMF inflow of 81,113 CFS was routed through the reservoir
and the peak outflow was determined to be 11,660 CFS with the
flashboards and 12,831 CFS without them.

5.3 SPILLWAY CAPACITY

The total outlet capacity is the discharge from the overflow
spillway. There were seven sets of removable flashboards in
place at the time of the inspection; six sets were 1.6 feet
high by 8.9 feet long and one was 1.6 feet by 8.6 feet. The
length of the overflow section of the weir is 67.5 feet.

The stage discharge data for the overflow spillway weir with
the flashboards in place was calculated for the stages
tabulated below:

Stage Discharge Capacity Element
(Feet) (CFS) of Structure

1191.1 0 Low-Flow Notch
1191.6 9 Top of Flashboards
1192.0 58
1192.5 166
1192.8 248 Bottom of Walkway
1192.9 307 Top of Walkway
1193.0 324
1193.1 351 Top of H-Beam

Posts
1193.5 482
1194.0 624
1194.2 758 Top of Dam

The total spillway capacity at the top of dam is 758 CFS.

The stage discharge data for the overflow spillway weir with-
out the flashboards in place was calculated for the stages
tabulated below:

Stage Discharge Capacity Element
(Feet) (CFS) of Structure

1190.0 0 Crest of Overflow
Spillway

1190.5 25 --
1191.0 172

12



1191.5 316
1192.0 486 --
1192.5 679
1192.8 732 Bottom of Walkway
1192.9 783 Top of Walkway
1193.0 813
1193.1 858 Top of H-Beam

Posts
1193.5 1053
1194.0 1317
1194.2 1428 Top of Dam

The total spillway capacity at the top of the dam is 1428
CFS.

5.4 RESERVOIR CAPACITY

The storage capacity of the reservoir was calculated for the
stages indicated below:

Stage Storage Storage
(Feet) (Acre-Feet) (Inches of Runoff)

1190.0 20,440 5.11
1191.6 27,440 6.86
1194.2 39,800 9.95

5.5 FLOODS OF RECORD

No precise data regarding flood levels was obtained for this
dam; however, it was estimated that during one period of high
spillway discharge (since 1955), the water level rose to 1+
foot over the timber plank walkway (elevation 1193.9+ NGVD).
This would be equal to a flow of 633 CFS with the flashboards
in place and 1263 CFS without them.

5.6 OVERTOPPING POTENTIAL

The results of the HEC-1 DB computer analyses indicate that
the crest of the dam is overtopped by all storms exceeding 29
percent of the PMF event with the flashboards in place and 30
percent without them in place. The PMF discharge rate of
11,660 cubic feet per second (CFS) with the flashboards in
place would occur at a peak flood stage of 1207.4 feet, which
is 13.2 feet above the crest of the dam. Without the flash-
boards in place, the PMF discharge rate of 12,831 CFS peaks
at elevation 1206.9 which is 12.7 feet above the crest of the
dam.

The results of the analyses are tabulated on the following
page:
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- With the flashboards in place:

Maximum
Peak Peak Stage

Flood Inflow Outflow Elevation
Condition (CFS) (CFS) (NGVD)

0.5 PMF 40,557 3,317 1198.9
1.0 PMF 81,113 11,660 1207.4

- Without the flashboards in place:

Maximum
Peak Peak Stage

Flood Inflow Outflow Elevation
Condition (CFS) (CFS) (NGVD)

0.5 PMF 40,557 4,092 1197.9

1.0 PMF 81,113 12,831 1206.9

5.7 EVALUATION

Using the Corps of Engineers' screening criteria for the ini-
tial review of spillway adequacy, it has been determined that
the capacity of the spillway is not adequate to pass either
the full PMF or one half the PMF, with or without the flash-
boards in place.

The extent of overtopping is summarized in the table below:

Maximum Duration
Ratio of PMF Depth Over Top
Passed Safely Over Dam of Dam

Flashboards (Percent) (Feet) (Hours)

With 29 13.2 18.5
Without 30 12.7 18.5

It is estimated that breaching of the dam as a result of
overtopping and instability of the overflow spillway, would
cause water surface levels downstream to reach depths which
would pose significant danger to residents. Therefore, the
spillway is adjudged to be seriously inadequate and the dam
is assessed as unsafe, nonemergency.

1~4
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SECTION 6 -STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Except for the bent steel H-beam posts with the buckled
webs and the bent steel channel braces, both of which
support the flashboards, there was no visible evidence of
settlement, lateral movement, or other signs of' overall
structural instability of the dam during the site exami-
nation. Based on the conditions that were observed,
there is no reason to question the static structural sta-
bility of the dam.

b. Design and Construction Data

There is no construction data to confirm the nature and
physical properties of' the foundation bearing materials.
The apparent satisfactory performance of' the dam in-
dicates that there is some safety margin with respect to
stability under static loading conditions and that the
seepage beneath the dam is not a significant problem.

c. Operating Records

No operating records were obtained for Otsego Lake Dam.

d. Post Construction Changes

The only post construction changes noted were the recon-
struction of the spillway and the installation of the
flashboards and timber plank walkway in 1955 and the
raising of the height of the spillway abutments in 1964s
or 1965.

6.2 STRUCTURAL STABILITY ANALYSIS

Design drawings available for review show a plan and cross
sections for the dam and overflow spillway but do not include
information on the properties of the dam and its foundation
materials. As part of the present study, stability evalua-

2 tions have been performed for the overflow spillway sections.
Actual properties of' the construction materials and founda-
tions were not determined as part of this study; therefore,
where information on properties was necessary for computa-
tions but was lacking, assumptions felt to be practical were
made. The stability computations assume a composite struc-
tural cross section based on dimensions indicated by the
drawing included in Appendix G of this report.

The stability analysis is presented in Appendix D. The re-
sults of the stability computations are summarized in the

15
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following table:

Loading IFactors of Safety 3Location
Condition of Resultant

Over- Passing Through
(Spillway Section) turning 2Slidin Base

1. Normal operating 5.60 1.75 0.60b
condition: water
3 feet above ex-
isting gravity
section (flash-
boards in place)

2. Maximum operating 3.94 1.40 0.55b
condition: water
level at top of
dam (4.2 feet
above spillway
crest)

3. 0.5 PMF condition 1.56 0.70 0.27b
(with flashboards):
water level at El.
1198.9 (7.3 feet
above flashboards)

4. 0.5 PMF condition 1.65 0.84 0 ?;"b
(without flash-
boards): water
level at El. 1197.9
(7.9 feet above
spillway crest)

5. Ice loading condi- 0.93 0.65
tion: 5.0 Kips
per foot acting at
top of flashboards

IThese factors of safety indicate the ratio
of moments resisting overturning to those
moments causing overturning and the ratio
of forces resisting sliding to those caus-
ing sliding.

2As determined applying the friction-shear

method.

3 1ndicated in terms of the base dimension
of the dam (b), measured from the toe of
the dam.

Location of the resultant falls outside of
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the spillway width.

The analysis indicates that the combined sections are stable
against overturning for all normal operating conditions to
and including the maximum height of water (equal to the top
of dam). Instability is indicated when the sections are sub-
jected to forces possible under ice loading conditions and
both 0.5 PMF loading conditions.

For nearly all conditions of loading, the factors off safety
against sliding were very low; this in part was due to the
assumed active soil pressure upstream and a typical coef-
ficient of sliding friction.

Tension stresses produced in the concrete base section due to
uplift forces are negligible compared with the mass of the
base and reinforcing provided.

The discussed analysis applies to the composite sections of
the dam acting monolithically and in structurally good con-
dition. The field observations indicate some damaged struc-
tural elements and varying degrees of surface deterioration.
Although this analysis indicates generally satisfactory
stability under normal operating conditions, severe loading
conditions, such as ine or 0.5 PMF, result in unsatisfactory
stability. Thierefore, a more detailed structural stability
analysis is necessary, taking into account the actual condi-
tions and composition of the dam. Remedial measures deemed
appropriate as a result of the stability investigation should
then be accomplished.

The Otsego Lake Dam is located in Seismic Zone 1 and in ac-
cordance with recommended Phase I guidelines does not require
seismic analysis.
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SECTION 7 - ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Condition

On the basis of the visual examination, there were no
signs of impending structural failure or other conditions
which would warrant urgent remedial action, but several
deficiencies were noted.

b. Adequacy of Information

The evaluation of this dam is based primarily on visual
examination, reference to the 1953 plan, approximate hy-
draulic and hydrologic computations, and application of
engineering judgement. No information was available on
the nature of the foundation soils. The available infor-
mation that was obtained is adequate for the put-poses of
a Phase I assessment.

c. Need for Additional Investigations

It is recommended that the following additional investi-
gations be performed by a registered professional engi-
neer engaged by the owner:

1. Conduct a detailed hydrologic and hydraulic analysis
to more accurately determine the site specific char-
acteristics of the watershed.

2. Systematically investigate the seepage behind the
left abutment wall and monitor it on a continuing ba-
sis, especially during periods of high flow. If the
rate and extent of the seepage progressively in-
crease, assess the causes of the seepage and recom-
mend remedial measures.

3. Evaluate the existing structural conditions based
upon inspection of the dam sections and abutment
structures with the reservoir drawn down.

4~. Evaluate the structure including the interior of the
dam to determine the condition of the underside of
the old section and the joint between the two sec-
t ions.

5. Evaluate the presence and magnitude of the uplift due
to the theoretical forces acting on the base during
operation with the flashboards in place and the as-
sumed maximum flow.
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6. Perform dam stability analyses based on the actual
existing conditions and if necessary, make recommen-
dations to improve the stability of the dam.

d. Urgency

It is recommended that within 3 months of the final ap-
proval date of this report, all of the additional inves-
tigations should be initiated and within 18 months, ap-
propriate remedial measures should be completed. In the
interim, a plan for providing around-the-clock surveil-
lance of the dam during periods of unusually heavy pre-
cipitation should be developed and implemented. The rec-
ommended corrective measures presented in Section 7.2
should be completed within 12 months of final approval.

7.2 RECOMMENDED MEASURES

It is considered important that the following items be accom-
plished in addition to any items required as a result of the
additional investigations recommended in Section 7.1c:

a. Replace the existing steel H-beam posts having the buck-
led webs with new sections having reinforced webs and
flanges or with a more "compact" H-beam post.

b. The bent steel channel braces should be replaced and all
channel braces should be reinforced by welding a like, or
similar channel (legs welded to legs) to make up a "box",
thereby increasing its resistance to bending and torsion.

c. All spalled areas or minor cracks in concrete should be
repointed with a nonshrink epoxy cement.

d. Repair or replace:

1. the concrete grouted rock slope protection at the toe
of the right abutment wall which has experienced some
minor erosion.

2. the rock slope protection which is in a deteriorated
condition elsewhere on the right downstream slope
within the stilling basin.

e. Develop and implement a flood warning and emergency evac-
uation plan to alert downstream residents in the event
conditions occur which could result in the failure of the
dam.

f. A program for regular maintenance should be developed and
implemented.
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PHOTO #6: Upstream face of dan

IPHOTO *7': Downstream face of dam
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PHOTO #8: Stilling basin
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I PHOTO 414: Seepage at left concrete abutment
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PHOTO #15: Close-up of seepage
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I PHOTO #16: Right downstream channel side slope
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam Otsego Lake Dam

Fed. I.D. # NY 361 DEC Dam No. 144A-918

River Basin Susquehanna

Location: Town Otsego and Middlefield County Otsego

Stream Name Susquehanna River

Tributary of Chesapeake Bay

Latitude (N) 420-41.6' Longitude (W) 740-55.3'

Type of Dam Concrete buttress

Hazard Category High

Date(s) of Inspection April 9, 1981

Weather Conditions Overcast, 600 + F.

Reservoir Level at Time of Inspection Elevation 1190.2 + (NGVD)

b. Inspection Personnel T. L. Ward & R. A. Criscuolo of Flaherty Giavara Associates, P.

J. J. Rixner & C. W. Eller of Haley & Aldrich, Inc.; B. McL. Whittingham of Salmon

Associates
c. Persons Contacted (Including Address & Phone No.)

Mr. Edward M. Gaynor Mr. Carl St. John

Director of Public Works Filtration Plant
Village of Cooperstown Village of Cooperstown Water Works

22 Main Street Mill Street
Cooperstown, New York 13326 Cooperstown, New York 13326

(607) 547-2411

d. History:
Prior to 1910 1955

Date Constructed Priorto_1910_Date(s) Reconstructed 
1955

Unknown

Designer
Unknown

Constructed By

Village of Cooperstown
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2) Embankmient

a. Characteristics

(1) Embankment Material Not applicable

(2) Cutoff Type None

(3) Impervious Core None

(4) Internal Drainage System None observed

(5) Miscellaneous No comments

b. Crest

(1) Vertical Alignment Good

(2) Horizontal Alignment Good

(3) Surface Cracks None observed

(4) Miscellaneous No comments

c. Upstream Slope

(1) Slope (Estimate - V:H) Vertical

(2) Undesirable Growth or Debris, Animal Burrows Not applicable

(3) Sloughing, Subsidence or Depressions Not Applicable

B-2



(4) Slope Protection Not applicable

(5) Surface Cracks or Movement at Toe None evident

d. Downstream Slope

(1) Slope (Estimate - V:H) Not applicable

(2) Undesirable Growth or Debris, Animal Burrows Not applicable

(3) Sloughing, Subsidence or Depressions Not applicable

(4) Surface Cracks or Movement at Toe None observed

(5) Seepage Minor seepage was noted along the old masonry and concrete wall;

some seepage observed at base of spillway weir

(6) External Drainage System (Ditches, Trenches, Blanket)___________

F(7) Condition Around Outlet Structure Concrete apron

(8) Seepage Beyond Toe None evident

e. Abutments - Embankment Contact

Left: good condition

Right: good condition
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(1) Erosion at Contact Some surface erosion along wall at overflow

spillway weir

(2) Seepage Along Contact Seepage was noted along the earthen side of the

left abutment wall

3) Drainage System

a. Description of System Broad-crested concrete weir and concrete discharge

apron leading to the natural streambed

b. Condition of System Good

c. Discharge from Drainage System Concrete discharge apron dropping

approximately 5 feet from weir to streambed

4) Instrumentation (Monumentation/Surveys, Observation Wells, Weirs, Peizometers, Etc.)

None observed
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5) Reservoir

a. Slopes Moderate to steep slopes on the left, gentle wooded slopes

on the right and lakeside buildings border the impoundment

b. Sedimentation Possible accumulation of sediment behind the dam

c. Unusual Conditions Which Affect Dam Usually large watershed and

impoundment

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.)_Approximately 2 buildings,

two railroad crossings, a sewage treatment plant and three roads are

are within the dam failure flood hazard area

b. Seepage, Unusual Growth None observed

c. Evidence of Movement Beyond Toe of Dam None evident

d. Condition of Downstream Channel Good; fine to coarse gravel streambed

material with some cobbles; no obstructions

7) Spillway(s) (Including Discharge Conveyance Channel)

Overflow spillway and discharge channel

a. General Overflow spillway and discharge channe! handle all flows

b. Condition of Principal Spillway Good; however, a separation crack has

developed between the right concrete abutment and downstream retaining

wall; minor undermining of the right concrete abutment and of the slope

protection downstream from this wall was evident.
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c. Condition of Emergency Rviliway Not applicable

d. Condition of Discharge Conveyance Channel Good condition, presently stable

8) Reservoir Drain/Outlet

Type: Pipe None Conduit None Other None

Material: Concrete_________ Metal ________Other _________

Size: ___________________Length_________________

Invert Elevations: Entrance______________ Exit_____________

Physical Condition (Describe): Unobservable

Material:_______________________________________

Joints:___________________ Alignment________________

Structural Integrity:_________________________________

Hydraulic Capability:

Means of Control: Gate________ Valve_______ Uncontrolled

Operation: Operable_______ Inoperable_______ Uncontrolled

Present Condition (Describe):________________________
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9) Structural

a. Concrete Surfaces Concrete of the overflow spillway is in good condition

with only minor spalling

b. Structural Cracking No evidence of any structural cracks in concrete; however,

some H-beam posts showed evidence of web buckling and some are bent out of

their vertical alignment; channel braces supporting H-beam posts have buckled

c. Movement - Horizontal & Vertical Alignment (Settlement) Apparently, some

settlement has occurred at the right concrete abutment as evidenced by

the separation crack described in 7) b.

d. Junctions with Abutments or Embankments Good condition; some seepage was

noted along the earthen side of the left abutment

e. Drains - Foundation, Joint, Face None evident

f. Water Passages, Conduits, Sluices Flashboards partially removed between

H-beam posts 2 and 3 from right abutment to form low-flow match

g. Seepage or LeakageDescribed in 2) d. (5)
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h. Joints - Construction, etc. Good condition; but slight gap at the right

abutment and downstream retaining wall

i. Foundation Iacsil

J. Abutments See 9) d. above

k. Control Gates None observed

1. Approach & Outlet Channels Not Applicable

m. Energy Dissipators (Plunge Pool, etc.) Overflow spillway discharges

to concrete apron with circular section

n. Intake Structures Not applicable

o. Stability Appears to be stable

p. Miscellaneous No comments
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10) Appurtenant Structures (Power House, Lock, Gatehouse, Other)

a. Descrip tion and Condition None observed
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CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam 1194.2 4,272 39,800

2) Design High Water
(Max. Design Pool) ..

3) Emergency Spillway
Crest ......

4) Pool Level with 1191.6 4,158 27,440
Flashboards

5) Overflow Spillway 1190.0 4,088 20,440
Crest

DISCHARGES: (without flashboards) Volume
(cfs)

1) Average Daily Unknown

2) Overflow Spillway @ Maximum High Water (Top of Dam) 1428

3) Emergency Spillway @ Design High Water --

4) Principal Spillway @ Emergency Spillway Crest --

5) Low Level Outlet @ Principal Spillway Crest --

6) Total (of all facilities) @ Maximum High Water 1428

7) Maximum Known Flood Unknown

8) At Time of Inspection 35+
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CREST: ELEVATION: 1194.2 (NGVD)

Type Concrete buttress structure

Width 2 feet Length 69.5 feet

Spillover Concrete overflow spillway weir

Location Center of dam

SPILLWAY:

OVERFLOW EMERGENCY

1190.0 (NGVD) Elevation

Broad-crested weir Type

12 feet Width

Type of Control
Weir Uncontrolled

-- _ _Controlled

1.6 foot high flashboards Type:

(Flashboards; gate)
7 sets Number

67.5 foot weir/1.6 feet high Size/Length

Concrete Invert Material

Anticipated Length
Continuously of Operating Service

Unknown Chute Length

3.0 feet Height Between
Spillway Crest
& Approach Channel
Invert (Weir Flow)
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Type:

Location:

Records:

Date Unknown

Max. Reading Unknown

FLOOD WATER CONTROL SYSTEM:

Warning System None in effect

Method of Controlled Releases (mechanisms) None
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DRAINAGE AREA: 48,000 acres =75.00 square miles

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type Agricultural

Terrain - Relief Hilly uplands

Surface - Soil Glacial till

Runoff Potential (existing or planned extensive alterations to existing
surface or subsurface conditions)

Primarily agricultural with extensive open fields; glacial till soils;

average watershed slope is 10 + percent, some residential homes (Cooperstown)

and roadways; some future development around lake possible

Potential Sedimentation problem areas (natural or man-made; present or future)

Possible surface erosion from agricultural fields during fallow periods

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

Flooding of some lakeside buildings is possible

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along the reservoir
perimeter:

Location: None observed

Elevation:____________________________________

Reservoir:

Length @ Maximum Pool 44,400 +I feet = 8.4 miles (Miles)

Length of Shoreline (@ Spillway Crest) 20.*0 miles (Miles)
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(NOTICE: After filling out one of these forms as complettly as possible for each dam in your district, return it at once to the

Conservation Commission, Albany.)

STATE OF Ncw YORK

CONSERVATION COMMISSION
AL BANY

DAM REPORT

(Date)

CONgERVATION COMMISSION,

DIVISION OF INLAND WATERS.

GENTLEMEN:

I have the honor to make the following report in relation to the structure known

as the .............. ..........A...... ..... .... ....D amn.

This dam is situated upon the........ .... .................... ........

in the Town . .............. .............................. County,

about... ............ from the Village or City of ............ .........

T he distance...r' .."................... stream from the dam , to the ....... ..........................
( 15 or down) iGive name of nearest important stream orf a rde

is about .. e.....-.....

The dam is now owncd bv ...... . ......... .-

and was built in or about the aea ........... a ws extensi ely repaired or reconstructed

during the year.... ...........
As it now stands, the spillway portion of this dam is built of. . ' .

£tt~te wheher of malony, concretc or Um b)

and the other portions are built of .......... e . ...... . ..............................................................................................
(State whether of maonry, Ui. :tte, cart'i or Ufiber with or without rom,- 6il)

As nearly as I can learn, the character of the foundation bed under the spillway portion

of thc dam is .... and under thc remaining portions such
/

foundation bed is .....

E- 1
I______I_



The total length of this dam is- ...... feet. The spillway or waste-

weir portion, is about-,. - -  ......... Ieet long, and the crest of the spillway is

about-._ ._ - -  feet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gates which may be

used for drawing off the water from behind the dam, are as follows: .......

-~ ....................... ..... ...........................

State briefly, in the space below, hether, in your judgment, this dam is in good condition, or bad condition, describing particularly

sy leaks or cracks which you may have observed.)

(N -9 of PI

( % I/

. OT% - smI)

--

2
(Nmdpam ,'
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(In the space below, make one sketch shewing the form and dizvensins of a cross section through the spillway or waste-weir of this
dam, and a second sketch showing the same information for a cross section through the other portion of the dam. Show par-
ticularly the greatest height of the dam above the stream bed, its thickness at the top, and thiskness at the bottom, as nearly as
you can lean.)

-

(In the space below, make a third sketch showing the general plan of the dam, and its approximate position in relation tobuildings or
other conspicuous objects in the vicinity.

F I



• " . roam zIwa' l.ll-li tie. Ll615ll1

(NOTICE: After filling out one of those forms as completely as possible for each dam in your district, return it at once to the

Conservation Commission, Albany.)

STATE OF NEW YORK

CONSERVATION COMMISSION
ALBANY

DAM REPORT

(Datt4e9 .

CONSERVATION COIMISSION,

Division OF INLAND WATERS.

GENTLEMEN:

I have the honor to make the following report in relation to the structure known

as the ... d. ...A .... ............... ?.... D an .
This dam is situated upon the .............. ........ ...................... ..

(( G e nameo ra rlm)

in the Town of .. ....... ............... . ... County,

about ... .. 7v ... ........ from the Village or City of ...... M. .
&.111e distance)

The distance... w ...... stream from the dam, to the ............ . .. .
(Up or down) (Give flame( neest important stream or of a bridge)

is about.... a ...............
(Sti distan~ce)

The dam is now owned .......r (G mei i

and was built in or about the year..... and was extensively repaired or reconstructed

during the year....... .

As it now stands, the spillway portion of this clam is built of.... r .......................
(Stae whther of masonr. ccm 'rete or Umbe)

and the other portions arc built of ...... € . . t........ ... ...
.t-t.tte vhtter of musnry., c.r-te, cirt or Umber with or without roe ,P)

As nearly as I can learn, the character of the foundation bed under the spillway portion

of the dam is .. ...........- v ..... and under the remaining portions such

foundation bed

E-4
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The total length of this dam is. . 0 ............ feet. The spillway or waste-

weir portion, is about ... ........................ feet long, and the crest of the spillway is

about... ._. ...................... feet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gates which may be

used for drawing off the water from behind the dam, are as follows: .. ... ............

.. .............. .. .....

State briefly, in the space below, whether, in your judgment, this dam is in good condition, or bat condition, deicribing particularly
any.leaks or cracks which you may have observed.)

(~

Reported b ................. ..

(Addgm-4trt and nmbier. P, . B,: a R. P D.4 ot))7

(sNam oof sins
(S~i OTER SIDE)

E-5
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(In the space below, make one sketch showing the form and dimer si ons of a cross sectiop through the spiliway or waste-weir of this
dam, and a second sketch showing the same information for a cross section through the other portion of the darn. Show par-
ticularly the greatest height oi the dam above the stream bed, Its thickness at the top, and thiskness at the bottom, as nearly as
you can learn.)

CA as - - SecS;a, thra 4 D/,~# z3X d/2, M,,.y
2 ~'z *~

/"Tr

othe cospcuu objects inteviiiy
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PREVIOUS INSPECTION REPORTS



:DEC DAM INSPECTION REPORT A. .. - .. . .... .. .. .

II Wf, li 02
RB CTY YR. AP. DAM NO. INS. DATE USE TYPE

i iC i i • _

AS BUILT INSPECTION 
0

nLocation of Spillway Elevations

and outlet f

SSize of Spillway Geometry of

and outlet Non-overflow section

GENERAL CONDITION OF NON-OVERFLOW SECTION

settlement Cracks Deflections

7 Joints 7 Surface of Leakage
LL.L LUConcrete

5i Undermining 11Settlement of Crest of Dam
L1L Embankment

DownstreamUpstream Toe of
S lope Slope Slope

GENERAL CONDITION OF SPILLWAY AND OUTLET WORKS

a Auxiliary 7 Service or f Stilling
Spillway Concrete Spillway Basin

P1Joints Surface of Spillway
Concrete VToe

Mechanical if Plunge oo1 Drain

Equipment LiPoolL

M Maintenance Hazard Class

Evaluation - Inspector

COMMENTS:

E-7
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